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DETAILED ACTION 

Response to Arguments 

Applicant's arguments filed 12/08/2008, with respect to the rejection(s) of 
claim(s) 1 and 12 have been fully considered and are persuasive. Therefore, the 
rejection has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made in view of Katsuyama (US Patent Number 7,268,919 B2). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 5-7 and 9-10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yoshito (JP Publication Number 2002-027249) in view of Katsuyama 
(US Patent Number 7,268,919 B2). 

Regarding Claim 1, Yoshito'249 shows a memory management method for error 
diffusion comprising the steps of: dividing an image to be processed into a plurality of 
blocks (i.e., an input image is divided into a plurality of blocks side by side. See 
Paragraphs 11-14 and See Figure 2); filling an initial region of a block according to an 
error diffusion method (i.e., the blocks are generated/filled with error diffusion to 
the near block of each block ((in order from first to last)). See Paragraph 11-14 
and 43); performing error diffusion in order for each of the pixels in the block (i.e., 
blocks contains pixels, and the error diffusion is calculated for the blocks. See 
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Paragraph 11-14, 29 and 43); and performing the error diffusion method for each of the 
blocks to complete halftone processing (i.e., Half toning equipment to perform error 
diffusion. See Paragraph 13). 

Yoshito'249 fails to specifically show the memory management method reserving 
the pixels that are not processed in the final region of the block to the next adjacent 
block. 

Katsuyama'919 teaches a memory management method reserving the pixels that 
are not processed in the final region of the block to the next adjacent block (i.e., each 
block can be divided further considered as a group, the error diffusion is done 
from top left block and sequentially proceeds to the rest of the pixels/blocks, the 
original divided block while the top left part is being processed the part of the 
block that hasn't been done yet at that moment is considered to be part of the 
processed block that will be done next as the beginning of another block. See 
Column 30, Lines 51-67 also See Figures 6 and 9). 

Having the system of Yoshito'249 and then given the well-established teaching of 
the Katsuyama'919, it would have been obvious to one having ordinary skill in the art at 
the time of the invention was made to modify the system as suggested by the 
combination of Yoshito'249 with the teachings of Katsuyama'919 by adding memory 
management method reserving the pixels that are not processed in the final region of 
the block to the next adjacent block, in order to accelerate image data conversion 
through the use of error diffusion see abstract. 
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Regarding Claim 5, Yoshito'249 shows a method wherein the step of dividing an 
image to be processed into a plurality of blocks divides the image into a plurality of 
arrayed blocks (i.e., an input image is divided into blocks side by side. See 
Paragraph 11 and See Figure 2). 

Regarding Claim 6, Yoshito'249 shows a method wherein the arrayed blocks are 
regular rectangular blocks (i.e., the input image is divided into rectangular block. 
See Paragraph 14). 

Regarding Claim 7, Yoshito'249 shows a method wherein the step of dividing an 
image to be processed into a plurality of blocks divides according to the error diffusion 
method (i.e., the image is divide in blocks where each block has its error diffusion 
calculated to the near block henceforth. See Paragraph 11-13). 

Regarding Claim 9, Yoshito'249 shows a method wherein the step of filling an 
initial region of a block according to an error diffusion method filling the initial region of 
the block with required image data so that the pixels in the initial region are to be error 
diffused (i.e., error diffusion is performed in each block and is offset to the next 
one following an order. See Paragraphs 12-13, 32 and 51). 

Regarding Claim 10, Yoshito'249 shows a method wherein the image data being 
filled are pixels that are not processed in its adjacent blocks (i.e., the blocks are filled 
in order, the pixels that did not made it into the previous block will be used to fill 
the next block. See Paragraphs 32 and 51). 

Claims 2-4, 8, 11-15, 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yoshito (JP Publication Number 2002-027249) in view of Katsuyama 
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(US Patent Number 7,268,919 B2) and further in view of Hattori (US Publication 
2003/01 23093 A1). 

Regarding Claim 2, the combination of Yoshito'249 and Katsuyama'919 fails to 
show a method wherein the size of each divided block is smaller than the size of 
memory. 

Hattori'093 teaches a method wherein the size of each divided block is smaller 
than the size of memory (i.e., the tiles/blocks are stored in a memory, in order to be 
saved they have to be smaller in size than the memory. See Paragraph 31). 

Having the system of Yoshito'249 and Katsuyama'919 and then given the well- 
established teaching of the Hattori'093, it would have been obvious to one having 
ordinary skill in the art at the time of the invention was made to modify the system of 
Yoshito'249 and Katsuyama'919 as taught by the Hattori'093, since using it reduces the 
moire fringes and enable expression of high-quality multiple gradations for halftoning 
method as suggested in reference Hattori'093 Paragraph 10. 

Regarding Claim 3, the combination of Yoshito'249, Katsuyama'919 and 
Hattori'093 show a method wherein the memory is an internal memory of an image 
processing chip (i.e., halftoning circuit with internal memory. See Paragraph 145 in 
reference Hattori'093). 

Regarding Claim 4, the combination of Yoshito'249, Katsuyama'919 and 
Hattori'093 teaches a method wherein the internal memory is static random access 
memory (SRAM) (i.e., the internal memory used is an SRAM. See Paragraph 145 in 
reference Hattori'093). 
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Regarding Claim 8, the combination of Yoshito'249, Katsuyama'919 and 
Hattori'093 shows a method wherein the block is an approximately zigzag shape (i.e., a 
virtual tile ((division blocks)) is provided with different shapes/zigzag. See 
Paragraphs 31, 89 and 93 and See Figures 2C and 2D in reference Hattori'093). 

Regarding Claim 11, the combination of Yoshito'249, Katsuyama'919 and 
Hattori'093 shows a method wherein the image data being filled are empty pixels (i.e., 
some blocks are filled with empty pixels. See Paragraph 9 and See Figure 3A and 
3B in reference Hattori'093). 

Regarding Claim 12, Yoshito'249 shows a halftone processing module for error 
diffusion (i.e., halftoning equipment to perform error diffusion. See Paragraph 13) 
for dividing an image into a plurality of blocks (i.e., an input image is divided into 
blocks side by side. See Paragraphs 11-14 and 43 also see Figure 2) and using an 
error diffusion method to perform halftone processing (i.e., halftoning equipment to 
perform error diffusion. See Paragraph 13), the module comprising: an image 
processing chip, which executes the error diffusion (i.e., the halftoning equipment 
executes the error diffusion. See Paragraphs 13). 

Yoshito'249 fails to show the method where the filling image data being all pixels 
not processed in the final region of the block to the next adjacent block. 

Katsuyama'919 teaches the method where the filling image data being all pixels 
not processed in the final region of the block to the next adjacent block (i.e., each block 
can be divided further considered as a group, the error diffusion is done from top 
left block and sequentially proceeds to the rest of the pixels/blocks, the original 
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divided block while the top left part is being processed the part of the block that 
hasn't been done yet at that moment is considered to be part of the processed 
block that will be done next as the beginning of another block. See Column 30, 
Lines 51-67 also See Figures 6 and 9). 

Having the system of Yoshito'249 and then given the well-established teaching of 
the Katsuyama'919, it would have been obvious to one having ordinary skill in the art at 
the time of the invention was made to modify the system as suggested by the 
combination of Yoshito'249 with the teachings of Katsuyama'919 by adding memory 
management method reserving the pixels that are not processed in the final region of 
the block to the next adjacent block, in order to accelerate image data conversion 
through the use of error diffusion see abstract. 

The combination of Yoshito'249 and Katsuyama'919 fails to show an internal 
memory which is inside the chip to store the block to be processed and the image data 
filling in the initial region of the block, and an external memory, which is outside the chip 
for providing the internal memory with the pixels needed to fill the block. 

Hattori'093 teaches an internal memory which is inside the chip to store the block 
to be processed and the image data filling in the initial region of the block (i.e., 
halftoning circuit with internal memory. See Paragraph 145) and an external 
memory, which is outside the chip for providing the internal memory with the pixels 
needed to fill the block (i.e., pixels are load from external image memory. See 
Paragraph 145). 
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Having the system of Yoshito'249 and Katsuyama'919 and then given the well- 
established teaching of the Hattori'093, it would have been obvious to one having 
ordinary skill in the art at the time of the invention was made to modify the system of 
Yoshito'249 and Katsuyama'919 as taught by the Hattori'093, since using it reduces the 
moire fringes and enable expression of high-quality multiple gradations for halftoning 
method as suggested in reference Hattori'093 Paragraph 10. 

Regarding Claim 13, the combination of Yoshito'249, Katsuyama'919 and 
Hattori'093 teaches a halftone processing module wherein the internal memory is static 
random access memory (SRAM) (i.e., the internal memory used is an SRAM. See 
Paragraph 145 in reference Hattori'093). 

Regarding Claim 14, the combination of Yoshito'249, Katsuyama'919 and 
Hattori'093 shows the halftone processing module wherein the block to be processed 
has an approximately zigzag shape according to the error diffusion method (i.e., a 
virtual tile ((division blocks)) is provided with different shapes/zigzag. See 
Paragraphs 31, 89 and 93 and See Figures 2C and 2D in reference Hattori'093). 

Regarding Claim 15, the combination of Yoshito'249, Katsuyama'919 and 
Hattori'093 shows the halftone processing module wherein the image data filling in the 
initial region of the block are the image data that enable all the pixels in the initial region 
to be error diffused according to the error diffusion method (i.e., error diffusion is 
performed in each block and is offset to the next one following an order. See 
Paragraphs 12-13, 32 and 51 in reference Yoshito'249). 
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Regarding Claim 18, the combination of Yoshito'249, Katsuyama'919 and 
Hattori'093 show a halftone processing module wherein the image data being filled are 
empty pixels (i.e., some blocks are filled with empty pixels. See Paragraph 9 and 
See Figure 3A and 3B in reference Hattori'093). 

Regarding Claim 19, the combination of Yoshito'249, Katsuyama'919 and 
Hattori'093 shows a halftone processing module wherein the external memory is 
dynamic random access memory (DRAM) (i.e., the external image memory is an 
DRAM. See Paragraph 145 in reference Hattori'093). 

Regarding Claim 20, the combination of Yoshito'249, Katsuyama'919 and 
Hattori'093 shows a method wherein the initial region is filled with a initial filling region, 
and if the image being processed is a part of a whole image, the initial filling region is 
filled an adjacent image, otherwise, the initial filling region is filled with empty pixels (i.e., 
some blocks are filled with empty pixels. See Paragraph 9 and See Figure 3A and 
3B in reference Hattori'093). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to IRIANA CRUZ whose telephone number is (571)270- 
3246. The examiner can normally be reached on Monday-Friday 7:30am to 4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, King Y. Poon can be reached on (571) 272-7440. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/King Y. Poon/ Iriana Cruz 

Supervisory Patent Examiner, Art Unit 2625 Examiner 

Art Unit 2625 



February 27, 2009 
/I. C.I 

Examiner, Art Unit 2625 



